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(57)Abstract 

PURPOSE To provide a structure which is electrically 
independent and autonomous under a vacuum condition by 
applying an electronic engineering characteristic determined 
by a shape and disposition of metallic cavities with the use of 
cavity wall and a target to increase the number of electrons, 
in a photomultiplier tube having a plenty of independent 
muKilpication channels. 

CONSTITUTION: Each cavity 21 is provided with a means for 
polarization, namely magnetization 28, 24, 23 which enhances 
an inner surface of each cavity 21 upto a certain voltage, and 
these 28, 24, 23 are covered with a conductive adhesive 
metal 28, and the conductive wall surface constitutes a 
multiplication area. This metal 28 itself is connected with 
outside electric contacts 23 disposed on one of surfaces of 
ceramic members 20 by a connector 24. Such a compact 
ceramic structure is obtained, wherein channels 43 having an 
inlet or outlet on an upside surface 26 are formed, and the 
inlet and the outlet thereof are disposed on different 
surfaces 45-47, while the electric contacts 23 in a side part 
are collected on same sides 48 or 49. Accordingly, the cavities have voltages enhanced up to 
different ones. 
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[ff*3H ] ^ifcOif^-vy*^ (4 3) ^LT 

6 * 5 , K-fev 5 y *#fctt=3fe7&5f fafcSJH ( 2 
1, 3 1, 3 3, 34, 35, 37, 4 1 ) tffimSm 

(e 3) fc«fc-3Tffisss**u s&smi (e 
3) a««snfc«?iiiBSoi^*s«L, Sfe, me 

Ztltciz^S.ytrfag.rclttv-yin'-h (5 1-5 
6) ^SBT?sas**«cifcioT^*tu SRr? 

(6 0) **tffflH(2 1, 3 1, 3 3, 3 4, 3 5, 
3 7, 4 1) *&«*S*fc*S!&»Ctt*A/JL«*U * 

(2 3) fc»8 , r«£fc3SH©a©©JWtBfc4Hr^5 
'^S^SI (5 9) ©»«ftMfcJ:t»T«iasti«c 

D»*«33 ME^fi(2 1, 3 1, 3 3, 3 4, 3 
5, 3 7, 4 1), ^Icm—f-^y^A/ (4 3) (O^BM 
(2 1, 3 1) tt=*7Eanfcfc*HROT«ftT^*Cfc 

CW*^4] ffl*«g (9 6) ii«IS<DffiAM (4 
5, 4 6, 4 7) teOTSft, «ffitt^ft< tfeOfc-p 
©^yiM/ (4 3) ICfflCT^SCfc^^m^^Sii 

[§t*«5 ] (,> < -Ofr<D?v y%.M&'pt£ <.tt>X> 

y**as(r>tw*c fc«w»tr*ii«a 1 *^ 

<fcfc*fc-DO*+:/*;fcKR (3 2) tff^ftisns 

2 l 6 m^nMcmmvmigmmfco 

I3»S8] lfKofrOJBRb&Sffl (4 1) &|B] 
-©*ffifc#S?*U gWUBttftjll (4 0) 

Mt.m-<omi5mt¥ (23) tjigsftTt^c^ 
watt -rsw^3S2 ft^b 7 ©^^n^{cfa«<Diij»« 

[IMt5t9] BsRjS 1 ft^L 8 fcfe*©Jf ^«3»fc 

Kwrnznityzmzm 02) t mstift/^x* 



ryyyy^at, (43) ©n?2s§ 

»fcHistx/t^&< t^ut-ooia^mm o e) 

T*mt$,z nz ^ s c t t -r 5 1. ©o 

[tM?«l 0] SS!(2K 3 1 , 3 3, 3 4, 3 
5, 3 7, 4 1) tft^;K4 3) fcfcT&tfTSJI 
t*75y^S (5K 5 2, 5 3, 5 4, 5 5, 5 

6) tmmtax^mtc t, sfifcitfSHfcs^fca 
10 «u *»o«^a«at? (23) tcBg-rs#ma 
(24) tzBtitLZottzmMoimmimn-fy? 

act, wMLft£M&im*5cz, scant 

8Lfc*K*tt»StfSZ:fc, ftffi&M? (2 3) fc-r 
t, *^*SCfc*#SS:t , rSffi^255:^L8©^ 

20 m$mi 1] m^^nsw, x^^-wt^ 

ft, IBHPIttiHr-XflHc^a^gBci-aT**-*© 

30 ff^ttSJ;5K:«|&£*scfc&1$*fc?-sfc©. 
[0001] 

«?HMI«Bfi»fc:ia-r*. #*8Pili % 

«? ftfc«?jafls®o» nssBifcH-r 

40 [0 0 0 2] 

*SfJ^fcLTV>5 0 bfrL^OflefflttCOiSffl (ffl 
S) fc|®&ft4ir^5 5. C«^fifigOfiMtt)t«J» 

50 ) LfrL4««6, c©jSffl (HUD £3LT, 
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tb t *ftfc <£ -o X^C^MMS. £ miffltZfctblcim 

[0003] ymm®&voz<o&m:i&m mm 
ymmm (* f*v- n twres? ttcii^ 

g (q q m 2 ) fcJBjfcTSfci&fcttx *©«(i3}Bttfc 

^©W©jg«Sfc «fc -a T tt*ttft ^b-^ttfMiftt\ C 

[0 0 0 4] £fi^-vy*;WB5£*IH*> 

[0 0 0 5] B1H *Wra**^LT4B*)x cfe 
©#^^fc<fcoTt©#W©a^aWli6£&*. 

ffiEK E2, E3, v iimmk.WF?-*mmt%tc 

VfcWfttfclMtSi'U *Si!i»f& (passage) 
timmt LT©77- F 5 feHI*oSfl!f-e«fPSn*. 

#*sa, =zmm%3m-rz%*m-vwm£ti&. « 
a 3 BUMS© b y *-icja«&-3fc«?*ffii8b. c c 

Wfc«^BJ^Sfcttfc«J&SftS. 7/- F 5 tt7 
S. «S3*'6ataSftfc« : Ftt«i3i:«iE 1 *© 
§o ZIOjS&WWRU 7V-F5H:N©4 3Rffl©«? 

©SfSifciflE-rSo 

[0006] *5fliiSfc«J;oTii^StifcJ; , 5lc v MA 
a\ H2fc3?-rj;5fc, *-©*fcSfifcjgifr3Fftfc-ji 
©?•* y*;i/ 8 6 *jgj*r« c t #c© i a t LTwrtg 

8 8ft»&aS. £HH5©f-vy*;Wi^JH8 8^Jg*J 
■ftfc&Kfi8(K 8 2. 8 4©«*lti*6£C8. C 

tm o ^aa*ii«flf*»jw-« c t aw***. 

[0007]ftlBJ. P- BOUTOT, P. LAV 
OUTE, G. ESCHARD©lfc5: ^MMM, 

©feftoftwuratf* mmwi'oxmm ci ee 

E ; Nucl. Sci. no. 34, 198 



7, p 4 4 9) J fcSS^&ftT^S. «ltt, A*f^2 

AIM 2 ©*£#i?tift* h*y- F 4 tcft^tfjg 
f 5©£nTig£f So ffi%3SL<D#&\Hr*)W coWrSf 
tea, 6 4ffl©f6?e^-fe;I/*3Si-rSfc«>fcx *F# 

y- f 4 ©TS&fcKH^ftfc i fflxa 2 is© ^y y f 6 
h*y- f 4 icm{mm*mmt%mfs.t!Wi<Dmn 

[0008] 7V y F 6 ©T»fcfci\ flMSftMB&Sfc-r 
io *ff^JE^SSftS^*«8©«*fifa(** , Bll« 

nr^So ft£*«8©a#Maftat?:yi 4ia-3t 
mi o£j:oT8ttsfts. cns©«si oii tB^j 

ffil 2KEHSnTI/>5. ^©titfjfil 2tt3ff9X*»5 

nmmttmmu ^^^©^n^na^cA*^ 

[0009] M 8 0 ©*£**« AftR 4 fctftfjSt 1 

2 1 1 6fc«fcoTS«*nsji^aHSrt©3^fciK(» 
20 nso 

[0 0 10] tca©fflffi»fr5fflai/fcH3fc:tt % Aft 
*J|M5afe:Stt*#iS.*fe«>©ifyi±HS*nT^4 

[ooi i ] 04 ajsaia-es >? ^ m 5 awsiaT'S 

So 01©^T©^{cBILT, ^©**9X-aHfilc^ 
[0012111 6EirjT£iSn5aHfiOJg«a 

30 ag.s 0 ctitt. Hi BfcJBWSSfjni-i 7©#ffi(cj; 
•3TiiiD$4aSo ^©dA, Cti5©i«g^U-F8tt 

«#fife#©j9HfcensftfcjaHfc:yi sti^ri 

[0 0 13] 

[0 0 14] £ffi»fc*W«)MSft3gE©tttt» 1 3 

40 [0 0 15] ^©Jgttttgf«B©#fiEfcioT«J: DIRI 
ffcU ^©^jBWffloSfSfli^MBbfc^&fcc-©* 

[0 0 16] ^©ffifflfcJ^T, SftSSfc^BLTS 

^i/jWiesBtas c*afc«tt*#isfc©©^-^;i/ 
««ssr« tis ^- y;i/^ffl©asi5^#a=s:^«t?Aa 

[0 0 17] fflA#€JH©eyi:#afc«tt*#*S;fc 
so j&©s«ffifyta^©«©|ii-ffiT*fe<*s„ 



[0018] $$ffimcmffimcmmstiit6 mov 

[0019] m-omcMhre A^^wm^% 
set, msmmn*. flwfc-tnttfcwstfc m 

fffX hX^StltcX 5 it) ttfflSTfSfeS. 
[0 0 2 0] U*-fe>U©«S«ltta£tf5*fc (Mx. 
tf, 2 5 6ft 1 0 2 4ffl©«©&©£f£5-? fTS 

[002 1] K<ft^3XhT?ffiS©*h*V-KJ^ 

So 

[0022] xmmfrmmvmmBttmcttf-z- 

.[0023] *^©^?ij&t LT, * K©ft*> 
TSft#©!if^g£. ©ft3fc:x-1f-a^g$^ 

[0024] cnso-r-^To^Mtt, mfeffiMvm 
soffit ftfflf«t«jqeH-r«feo-efea«,'>. cne. 20 

fc«4»«xr^«ctfcieH-ra 0 ftm^iffgg©^© 

[0 0 2 5] fi^y^y^**JIMSI«t«WW-S 
^Xt-tr^y^tC^DXtf-XfcJ; 

[0 0 2 6] #gBcffl£*-5*«fcafc##£«iJH-rs 30 

5 if Lft^-x^sMirr So 

[0 0 2 73 «*o*b*v-F3a«**jgj«-r*s'- 

[0 0 2 8] *V/- Foigttftt* h*y- Foffii 

fc A -a T«3fctt*-5* 8 &» fc» «4ffevrWCStSHS 
[0 0 2 9] COgttftglfittJiMJEftf^nsgZLS. c 

[0 0 3 0] Cti&O^TO^jatt, 

[0 0 3 1] 
[0032] 

*.fcs C^©^PJ&£»^U K^fcPLT. «9fc 
Stt*#ASfcir^«ttj»9ftfiifcHLT, f^S^y* so 
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[0 0 3 3] C©fe»K, *^ttgBS«fn>/^h 
[0 0 3 4] 2 0^±J;»JfeMfr5£Ji-fe75y*tt 

[0 0 3 5] NT K (B#) s XERAM (y^VX) 

©5etra*?wts ctia,t, %m&m*7 5 * * 

LTTff|g£ftT^.5„ CftajRtSITfc 1 (K 2 0, 3 0 

[0036] *smt. %mm®m*i$tbT&momm 

[0 0 3 7] *§BSM©JB-©I»ttv 
?MM^MtSCtt^« 0 C©@ig»©#i!( 

co-l:75 7^©toT\ MiUgfty*;!' 

[0 0 3 8] COWfifta&^ftTS^fc. a^KKH 
5 5 * *«Sfctt-fe7 5 » * ~>- hOWPfttt. JStS 

[0 0 3 9] C©*§mc^T^tPL<iaHj§irS 

*OT3#SCfcfc<fcoTJgj££ftSt©fctta!fc^ * 
5SB©SjH«5|«e«aDa*»T?* 5 5 5 y ^Aftflai* 
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(Fig. 7) x £©«£, *?JK«l4«Bfi*OH-® 
[0 0 4 0] ft>^ frOfflMW 

[00 4 1] ^■■*'>'*AO»*1Maa«ft*Bi:*V'»T 

arenas. tL3g?H*«j|ifc^«Tf*aisnsft?»tf. 

So 

[0 0 4 2] :*^©mn©±&B«tt3rat?«M8S* 
7©if<g«jS#fc. 3tt/VbX*SfiU ZtlZO'WX 

[0 0 4 3] *«BBO«=Olfl9ttfiU:OJ:5lc3gil« 

-ret, ^ra&retieimfc* *n6nwt*sv»fc 
a«K«®Ho»«fi«fc#3iis ** c t ^ p^»©-r 

[0 0 4 4] 

THO©2ffl«*«5*5ftt->«„ » l 3 3 ttPffitt 
TfifcS. »2fflPI3 4ttHifflHP»ReoWi"e**. « 

3 mm 3 5 a^BBijajg** u c ©j^ttiffigic^Bf s 

e>ns<, 

[0 0 4 5] 3^©tft&=O©0Sa-fe75y*«3 so 



[0 0 4 6] H7 a*5fflifcli*3SJIMM»ift<Ox *6 

£M fc«4£#?L tig®* AP £ tHP t tf-fe 7 5 -y 
£ft2 0©ll-©_tJiffi£Baf9:£nTV>S, tl/^** 

£§31*2 7 fc±-3T»BSftfc-a©£iH2 1 fcioT 

[0 0 4 7] ^SH2 1 fc:B#£}H©F<3a53Hi£*S- 
S£©«EE£T?KJ&sa©#W£8 (Sttfc^g) 2 8. 
2 4. 2 3^tSnT^S. Wttft*&M2 8T?S 

-rs„ conm^mz s%ftnm&*:"7*.v?fo2 o© 

^©DfOtiaM^tlfc^Wft^? 2 

^2 4tioti^nn^ 0 ©M©^^? 2 3 1± 
t, *n^eno«)i*?t»j6bft?siHt»bT l e«&* 

[004 8] 07&3^£2 4iS , 'b75 7^2 0t 

-b«MJiS#TV8IBUi:3*^^2 4ttJWBS'->0 
D-to©^BfcST?>nS 0 
[0 0 4 9] H8tt=^t?©SB±OE«K±oT« 

•Y V *;H4*ftO©«nF 3 2 ic ± o T£M 2 1 T'^fcO 

©SP3 1£S5„ SfoT. ffy^feWcOO^ 

t&o m8<Digr£, cine.^fcO©ffl^«@2 5{±-fe-7 
5 y ^©^cO©M*^fcMtffi«2tlTl/^o 

[0050] issoflawefiDe-rsctfeprfliTfss. -r 

*fc^, ftH©ittef-yV*^«^MS£^ftir52l 
j&8„ corns. #fty^;Wi#-©iBAftWt 
[0 0 5 1] H9ttt^r>fc-3HIOSjffigtt«^LT^ 
T. ^M3 7 K 3 7 2, 3 7 3«^W3 9 kWSL P3 
«^«®«?2 3«SBS*S»«ttfll3i3 8«r#^P 

[0052] eLhoi^irtftafc-r*!:, *75y?S 



3 6 fcjft«?ftS»%J|i*tflrr*C i!aott75 -y 
[0 0 5 3] 06, 7, 8fc^2ftfcEO©S«Mfc*5 

£-rs*fcaRLTfswiirrs. 

[0 0 5 4] 01 0ttiaLftHO<0iftSft4 0©W® 10 
[0 0 5 5] 01 l fc^r J; 5 fc\ 

acfcffbfr*. Sot, c©*5a«Bfi»tt*©jji 

ffi2 6 fc#f-* 4 3 ©AP£r#f £ C himt&X' 

&k>. micm&iKmA 4, 4 5±icme^>^ko 

[0 0 5 6] 01 2t±^©<fc?ft:i:yA*F.ft-lrv$y 
*#Ulft©t&r®0?-a6a, t^xo^y st.fi/ a 3»± 
WM2 6±teAofcL<«fflp£&oT^5Cfc*flI# 

0©©HftofcDl4 5. 4 6, 4 7!cffi®^tlTl>S 0 
[0 0 5 7] M^Vm®? 2 3ti|5l-(DffiiJffi4 8$ftti 

4 9tc&£t5TV5o foTfty*;WSl2 1 an 30 

[0 0 5 8] 01 3BI«!Offl-ir75'^l5 1-56 
fcjSLTOS. t*i£©*v5y*««j^©Hufc::5V> 
fc«WI*ns. 01 4 li^Lft^<D-fr^5 -y ZWztts 

>y **WPJB;Sft*. 40 
[0 0 5 9] 01 3fcttR9ftlfc?irV*>l^:=OOff 

#©-#ij#-£x.s>ftT^s. c<o^-D(omiw. 

Hmi->-h) 5K 5 2ttS^k:<t>Ot-«T^5„ £ 
ft5fctt$fcft*ffllW-5tU #^ttWitt«K5 8T» 
aSftTVS. t©iH»Smi#SL<l4, W«ft2 4 
fc'i SAWS**? 2 3 left bttffr 9 T*ft < s ^fcO© 
«5 1 . 5 2C4ftO(DMr8l5 9«B^*»ftO 

tiSo ft 5 7 ©jtgtt*fco©s?HortSffl*}gj*r « 

*fctt««**V». K?4fi5 4, ^5«5 5fe|Bl-©^ so 
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[0 0 6 0] LfrLfttf£, £3«££6 
ft^tU ft6 1 *ffit)Hty±^ftffi6 0±fc^V^j^-3 
ifZtlZ. fg3ffiifg6fi©ft6 1 ©fig«ft5 7©^ 
tl<kt)fe/^?l/\ Ctl5©ft6 l©fe@ttffl©K©ft5 
7<DteBt^-r§ 0 ft6 1 ©F»3lt©(3:£A,H«-t:^$ 
?*Tf«J«*tlT^S©T?»*^?*S. 

[0 06 1] 01 4l4 6*S8Wi**fcH-7*S. m3 
I5 3t^6i5 6(i, «ft*ft*J:$h^ -^0^3 

HaWW-TEHSfU ffi2r©Sg6«ffjf!4ffifcS&5;Rfc 

ic * •=> t nfc 7-fe v^ - y t ws&vxwmz nx 

^&C£imm-£*i&. glsftU±\ H3K5 3£f!l6 

M5 6(DftAHf&©rao©K©ft5 7 tgiLTassnr 

^5. ft5 7fcft6 1©rtMO-gp*— Kff^SCfcfe: 
<fcoT, 09©Hi5SMt|SIL;J:'5K, ai!6 2fc^*h 

(itKfr) 6 3 «gj«-r a c t sawffi t 

ft So <:©5lffiM©g89l±. m&b^S.yZoftWX'm 

ft<, ±^Lfcj;'5ftgftofc9 L -w^;K SM, 
&mffl^<omffWi£&*WffiTZC£X*2c>Z>o 01 5 
«013, 01 4 0^T?»&nft«MSBjBtft©«ffi* 
^LT^So 01 5fr^5i>t, colfjiiftolij 
S6 4±fcli N Rfioft6KM7#«« a f ftfct;, f- 
*:v*>I/©APMK*#*T«rV6«tt?2 3(K 

©©gas? 2 3 1 , Ettp«s©8tt?2 3 2T-2Ba 0 

[0 0 6 2] C©B&5©2|te s ©ttO-iOCJoTtfTE 
B^tlTV^o ffl|g|5O3^^^2 3 0, 2 3 K 232 

^!liE?tlfc^T3^^^2 3 0«««*«ffifc:*^g|* 

±{f^n. Ao3*^?2 3 2^7-x?nafc-r<'\ 

T3y;V hft^^^^5 0 
[0 0 6 3] {ffiO^ffifc^aW^^fcioT, oto 

[0 0 6 4] Sftofc«fi«g|5©^tt?2 3fc^-T 

mommi u-i?¥~A*mxrcttmxz<D-ry?*m 
%^*a cttioTMittctotiSo 

[0 0 6 5] 0 1 6B3W-?JiffiS^L, 
»#?na„ COJ:543e«?iiffifBl4JtOffMfcJ:D 
t,>5APi/-7l/F^9 0^e.ft5 o fty^WAPt 



(7) 



#H¥5- 1 4 4 4 10 



[0066] m?zn?miimmmm9 st*^ 

gS©^-X9 8©aa»fc-&£*lTV5. 
[0 0 6 7] C©^-X£rjIoT{i^i:ffl;>J*ffi9 6K: 

T^M^tt^ 9 1 ^X9 8tt!fSL< 

H:H<»Bbfc*?**lSU C<!«ftt*?44»c 10 
#lRj©««fcWU 7^Dl?IfOl¥^otl> 

[0 0 6 8] ttJfc»"9fcJ:5lc, ay/V haiffgliii 

fc©Hfc8Sfc«B*ft«. 
[0 0 6 9] 

SSfcti^MSHS^^Ifc-rSo ^iSBt^n-feXttg 
WSi:»»*i:©W"T*£&S^ ftMWtmmrzwmi' 

■BBIOlHWfc^Bfr*. :*«3t:/n-feXH;WqH» 

X, ^■6l58b<«ftaxhWi*rSJ:.i:ft<, S© 
WWi**- S c OTTIBfc ft S. 
[0 0 7 0] *8B6^n-bXlc±oT#MSn«*«« 

tffcs. r^Kftfflfcift*;-*- sfco-r h y <y *x©iSttffc 

[00 7 1] JWEfiftttJIM&eiD««affltt5fe«oT. 



[0072] ccD&oicmmzfiMtzctiz&^i:, 
a3SK«*oB*«iif*x B5S*©fc«**Mi;sc: 

[0073] #±©«fc3&jefiMBff;&flua-f ffifli 

•£f\ C©f^Offl*!a^T, «*«»©*©£-* 

fS. ««fflittlffSl«:43lr'«Tfil 5~2 0mm£§*) 
»T3y^h7«5, 8©»lcH*rS. 

[0074] *mf£wt>zmmti&mtziMt±3&L 

[0 0 7 5] ±aLfci 5 

La<Tt>, ±mT'&-$WcVXblc&-oT, MMLTc 
SiK*»JlS*SJ:5affl*3iT©««*«»*»*. £fi ' 

vv-^^nitwrnm^t^mmmmm t mm 

[0 0 7 6] HBttfBAOflktflWcWrs^ 8£S 
VvbV&K), fc7$y*iSte««tft&&©*4\#JS 

BWic«fct>T«asn*. 

[0 0 7 7] *ffi©#*K ^a5^ffl^<fc5«SWStCt 

0. a©*M«ifc, sm?i^fcH»bfctt»IHi 

[0078] affifcjffjgiB^fcaijesifctt^xy * 

[0 0 7 9] WfeWHWT'tn^WfcfflSlii-rs* 
^fctt. f££iUiM^©fg£IC©tttoT&^ if{gw 

[0080] ««fc«?aAs©«a»i*-r5*ic, 
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